at least 500 years (Emslie et al., 1998) .
It is also noteworthy that both radio and satellite telemetry data show that these five, now four, island populations have overlapping foraging ranges over the Palmer Deep Canyon during the breeding season. The canyon is a nearby (~ 15 km) bathymetric feature long thought to be important to the foraging ecology of this species (Fraser and Trivelpiece, 1996; Fraser and Hofmann, 2003; Oliver et al., 2012; Schofield et al., 2013, in (Fraser and Patterson, 1997) . This pattern leads us to hypothesize that island geomorphology plays a strong role in determining breeding habitat quality (classified as optimal versus suboptimal after Patterson et al., 2003) . Hillshade models are cartographic tools that use elevation data and an illumination source (the convention is a default direction and angle of the sun above the horizon) to produce three-dimensional shaded relief maps that highlight interactions among elevation, slope, and aspect. In this study, elevation data also informed our hillshade models, but we substituted the predominant direction of winds during storm events (northeast) for the "illumination" source. This allowed us to highlight and thus calculate the areal proportion of suboptimal habitat (i.e., having a southwest aspect where snow is most likely to accumulate) present on each of the islands of interest.
As Table 1 Precipitation has been increasing for decades over the region that constitutes much of the Palmer LTER sampling grid (Turner et al., 2005) , suggesting that our observations may be due at least in part to a threshold effect, that is, a change in the dynamics associated with the deposition and persistence of snow across these island landscapes. Litchfield Island exhibits the greatest amount of suboptimal habitat, the lowest breeding success, and steepest decrease in the Adélie penguin breeding population during the Breeding Population (% Change) Year 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 
